Effects of fractionated whole-brain irradiation on cellular composition and cognitive function in the rat brain.
The aim of this study was investigate whether histopathological changes in the neurogenic region correlate with appropriate cognitive impairment in the experimental model of radiation-induced brain injury. Adult male Wistar rats randomized into sham (0 Gy) and two experimental groups (survived 30 and 100 days after treatment) received fractionated whole-brain irradiation (one 5 Gy fraction/week for four weeks) with a total dose of 20 Gy of gamma rays. Morris water maze cognitive testing, histochemistry, immunohistochemistry and confocal microscopy were used to determine whether the cognitive changes are associated with the alteration of neurogenesis, astrocytic response and activation of microglia along and/or adjacent to well-defined pathway, subventricular zone-olfactory bulb axis (SVZ-OB axis). Irradiation revealed altered cognitive functions usually at 100 days after treatment. Neurodegenerative changes were characterized by a significant increase of Fluoro-Jade-positive cells 30 days after irradiation accompanied by a steep decline of neurogenesis 100 days after treatment. A strong astrocytic response and upregulation of the activated microglia were seen in both of experimental groups. Results shows that fractionated irradiation led to cognitive impairment closely associated with accerelation of neuronal cell death, inhibition of neurogenesis, activation of astrocytes and microglia indicate early delayed radiation-induced changes.